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Timber is a composite material ordered over many length scales. The basic building blocks of timber are
wood fibres, hollow tube like elements which are responsible for both water transport and load bearing within
trees, (Ansell, 2015). The fibres can be separated from bulk timber in a process known as defibrilation, a key
industrial process for the production of Medium Density Fibreboard (MDF). MDF is a composite material
formed of fibres and adhesive, which is used widely in the construction industry among innumerable others.
Certain adhesives react chemically with the moisture within wood during a process called curing. Adhe-
sives applied to fibres can penetrate into the cell wall and will also wick up the length of the fibres lumen,
(Paris, 2013). These processes are known to impact the stiffness of the fibres, (Konnerth, 2006).
Wood fibres are of the order of a few millimeters in length and seventy micrometers in width, which
makes it difficult to mechanically characterize them using standard methods such as tensile testing. A novel
method to evaluate the stiffness of wood fibres has been established which employs the cantilever of an
atomic force microscope (AFM) to carry out three-point bending. This is done by placing the fibres across
a two millimeter trench, whereupon the AFM engages to the center and both applies loads and records the
resulting displacements (Fernando, 2017).
Figure 1: An atomic force microscope tip engaged to a wood fibre, used to both apply loads and record the
resulting displacements.
In order to recover the modulus of the fibre, it is necessary to consider the application of the force on the
fibre. The analysis is complicated by the fact that the fibre is (a) not solid, and (b) can vary in conforma-
tion depending upon a number of variables for example whether the wood fibres are from early or late growth.
Initial work by (Fernando, 2017) was based on the assumption that a fibre can be treated as an annulus,
which is not entirely correct. Wood fibres are often twisted, frayed, and irregularly curved. The current work
revises the model to account for the variability in wood fibre diameter and wall thickness by considering
the second moment of area to be a hollow rectangular section with thicknesses ”a” and ”b”. On this basis
it will be possible to assess the impact of various adhesives, resins, and other chemical treatments on the
mechanical properties of the wood fibre and the subsequent products produced from them.
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Figure 2: Representing the second moment of area of a wood fibre as an annulus with thickness ”t” and as
a hollow rectangular section with thicknesses ”a” and ”b”.
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